Objective: Fasting is a practice found in many cultures both ancient and modern. Although, fasting (religious or otherwise) causes many physiological, biochemical, metabolic and spiritual changes in the body, there is no clear scientific consensus on its beneficial effects on health. Also, despite the popularity and potential promise of therapeutic fasting as a preventive measure, little is known about the prevalence of therapeutic fasting use. This study was performed to discuss whether could fasting be part of wellness? Method: It is reviewed lately conducted studies in regarding the impact of fasting or Ramadan fasting on health. It was searched, MEDLINE/PubMed and Google Scholar databases by using 'Fasting', 'Ramadan fasting' and 'Intermittent fasting' as keyword (publications between 2005 and 2018). Discussion and Conclusion: Research-based molecular and clinical studies on Ramadan and other fasting methods agree that fasting has positive effects on human health. Fasting lead to better metabolic health by reducing inflammation and oxidative stress. Fasting therapy may contribute to the treatment and prevention of chronic diseases including cardiovascular diseases, cancer, diabetes, and neurological disorders. It can be said fasting would take place in physician recommendations as a complementary treatment method in the near future.
INTRODUCTION
Fasting is abstinence from eating and drinking for a period of time willingly. The practice is known in ancient and modern cultures around the world. It is an important component of Islamic practice for healthy adults between dawn and sunset during the month of Ramadan. Fasting has also been used in nearly every religion in the world, including Judaism, Christianity, Islam and Buddhism as a means of treating the body and soul (1) . However, intermittent fasting (IF) involves entirely or partially abstaining from eating for a set amount of time, before eating regularly again. It is a broad term that encompasses a variety of programs that manipulate the timing of eating occasions by utilizing shortterm fasts (2) . Fasting began as a spiritual practice and recent research has verified its health benefits (3, 4) . People abstain from eating a day to cleanse the body, for medical or spiritual reasons. The health effects of religious fasting have been documented at the Buddhist, Christian, and Muslim societies (1) . Muslims fast during the holy month of Ramadan (The Holy Quran; Surah Al-Baqarah: Verses 183-185); the Prophet Muhammad also recommended fasting on some days of the week (Narrated by al-Tirmidhi, 745; Book 8, Hadith 64) . In the US, therapeutic fasting with medical supervision, for treating or preventing illness, became popular in the 19 th century as part of the Natural Hygiene Movement (5) . Later, the German physician Otto Buchinger, who systematically observed the effects of fasting on various diseases, was one of the first to develop the notion of therapeutic fasting (3) . As discussed in the recent years (4, 6) , can fasting be part of staying healthy? Fasting has in fact led to significant improvements in most health problems that have been investigated.
This review examines studies carried out on fasting practices, and it is reviewed lately conducted studies in regarding the impact of IF or Ramadan fasting on health. For the purpose, it was searched, MEDLINE/PubMed and Google Scholar databases by using the terms 'Fasting', 'Ramadan Fasting' and 'Intermittent Fasting' as keyword (in the publications between 2005 and 2018). In addition, some articles selected from the reference list of several articles on fasting were also examined.
IMPACT OF FASTING ON HUMAN HEALTH AND DISEASES
Intermittent fasting is an eating pattern that involves the cycle between eating and fasting periods to improve body composition and overall health (2) . As shown in Table 1 , there are different intermittent fasting regimens that influence health outcomes. Although, data from related human studies are limited regarding the positive impacts of time-restricted feeding on weight or metabolic health, studies in rodents support the hypothesis that IF improve metabolic profiles and reduce the risks of obesity and obesity-related conditions, such as nonalcoholic fatty liver disease (NAFLD), and chronic diseases, such as diabetes and cancer (6) . There are many studies of IF interventions in humans that assessed metabolic biomarkers of diabetes, cardiovascular (CV) disease, and cancer risk (3,7). Tinsley and La Baunty (7), reported that alternate-day fasting model is effective at reducing body weight, body fat, total cholesterol, and triglycerides in normalweight, overweight, and obese humans. Fasting is commonly associated with the month of Ramadan especially for muslim population. In recent years, numerous studies have also displayed that intermittent fasting can be good for health and, its one of the most popular diet trends worldwide (6) . Additionally, it is claimed that both IF and Ramadan fasting to reduce oxidative damage and inflammation, optimize energy metabolism, and boost cellular protection (8, 9) . For instance, the pattern of insulin resistance-mediating adipocytokines suggests potentially beneficial metabolic effects of Ramadan fasting (10) . Fasting was shown to reduce body weight and have a positive effect on lipid profile and glucose levels (11). Feizollahzadeh et al. (12) reported high adiponectin levels, which may reduce metabolic stress induced by insulin resistance (IR) in seventy healthy men with predisposing factors such as type 2 Diabetes Mellitus (DM). Another study of young healthy individuals showed a positive impact on glucose homeostasis, adiponectin levels, and body mass index (BMI) (10) . According to Celik et al. (13) , Ramadan fasting has no negative effects on metabolic control variables such as insulin, C-peptide, HbA1c, lipid profile, and weight in patients with type 2 DM. In a cros-sectional study, Yeoh et al. (14) have shown that Ramadan fasting practiced by patients with type 2 diabetes leads to a statistically and clinically significant reduction in HbA1c levels of approximately 0.5 points, and that glycemic control is improved substantially during Ramadan fasting in 29 patients. In another study, normal subjects showed significant changes in various anthropometry parameters, but overweight and obese subjects showed no evident change (15) . On the other hand, in an experimental rat study, it is found that IF significantly improves biochemical parameters associated with development of Diabetic nephropathy and changes the expression of Sir2 and p53 (16) . There is increasing experimental evidence for positive effects of calorie restriction and IF in type 2 DM. Li et al. (17) claimed that prolonged fasting is practicable and might have useful clinical effects. Their study with 32 participants showed a significant decrease of blood pressure and non-significant ameliorations in HbA1c, insulin, and HOMA-index. Another study concluded there was promise for using IF to treat weight loss and reduce the risk of type 2 DM in overweight and obese patients (18) . Fasting therapy has a long tradition in Europe; in Germany, there are specialized fasting hospitals or clinical departments for complementary medicine (19) . Results of an epidemiological study conducted among followers of the Church of the Latter Day Saints (29% of whom undertake routine fasting) showed significantly lower weight and lower fasting glucose as well as lower prevalence of diabetes and coronary stenosis (20) . Several studies have shown that Ramadan fasting reduces serum triglyceride, total cholesterol, LDL and VLDL cholesterol levels, but increases HDL cholesterol levels without a noticeable loss of weight (21, 22) . Mathew et al.' study (23) showed significantly higher phosphatidylcholine concentrations in the fourth week of dawn-to-sunset fasting compared to the first week. In a study carried out with 83 patients, 42 of whom decided to fast and 41 of them decided not to fast, it is suggested that Ramadan fasting may be useful in treating NAFLD because of its effect on anthropometric indicators, glucose, insulin, and inflammatory cytokines (24) . Fasting may reduce systemic inflammation and pro-inflammatory cytokines, cell signaling molecules that make disease worse. Aksungar et al. (25) reported important changes in inflammatory markers, such as IL-6 and high-sensitivity C-reactive protein (hs-CRP) in 40 healthy volunteers. In another cross-sectional study, Faris et al. reported that Ramadan fasting suppressed proinflammatory cytokine expression, decreased body fat and circulating levels of leukocytes in fifty (21 men, 29 women) healthy volunteers (26) .
IMPACT OF FASTING ON THE CELLULAR FUNCTIONS IN HEALTH AND DISEASES
Intermittent fasting can lead to better metabolic health. In laboratory rats, IF has significant positive effects such as improving heart function and preventing cancer. It counteracts disease processes and improves functional effects in experimental models of a wide range of age-related disorders including CV diseases, cancer, diabetes, and neurological disorders such as Alzheimer's and Parkinson's disease (4, 9) . Studies have shown it is effective for weight loss, alleviates multiple health indicators such as IR, and reduces risk factors for CV diseases. It can also improve the function of the immune system, and reduce the risk of chronic disease (4, 27) . The useful effects is a result of activating adaptive cellularstress-response-signaling pathways that enhance DNA repair, mitochondrial health, and autophagy. Fasting induces autophagy, which encourages new growth of healthy cells and increases the body's ability to resist internal stressors (28) . On the other hand, IF has a profound effect on gut barrier function in human, and reduces intestinal permeability (leaky gut). Li et al. (27) showed that fasting selectively stimulates beige fat development within white adipose tissue and dramatically reduces obesity and improves hepatic steatosis and IR. Fasting affects gut microbiota content, which leads to increases in lactate and acetate as well as selective upregulation of monocarboxylate transporter 1 expression in beige cells. Fasting helps the body repair and regenerate cells while boosting the immune system, still it also reduces oxidative stress (OS) and inflammation (29) . Periodic fasting (PF) stimulates stem cell-based regeneration as well as long-lasting metabolic effects (4), In rodents, IF or PF protects against heart disease, cancer, diabetes, and neurodegeneration, while in humans it helps reduce obesity, hypertension, asthma, and rheumatoid arthritis (Figure 1) , (29) .
Ramadan fasting also has positive effects on inflammation as well as metabolic and anthropometric indices. Unalacak et al. (30) reported significant reductions in post-Ramadan blood pressure values, white blood cell counts, IL-2, IL-8, TNF-α, triglyceride, and ALT levels. It has been suggested that Ramadan fasting may reduce CV risk factors. According to the results of a prospective observational study involving eighty two volunteers, after an average of 26 days of fasting, there was a significant improvement in ten-year coronary heart disease risk scores and other CV risk factors such as weight, BMI, and waist circumference (31) . In a more recent study, healthy 23 young volunteers were evaluated before Ramadan and two weeks into it. Ramadan fasting was associated with improvements in cardiometabolic risk factors such as circulating GGT, hs-CRP, and leukocyte expression of IL-1α mRNA (32) . Another recent study suggested that Ramadan fasting is safe and is not associated with significant changes in the symptoms of heart failure or an elevated risk of cardiac
Figure 1: The positive effects of intermittent fasting about healthy life. Fasting regulates cellular and general metabolism by modifying the function of cells, genes and hormones in human body
events (33) . Some trials indicate that fasting has positive effects on body weight, glycemia, cardiometabolic risk, inflammation and OS markers ( Table 2) . In cardiac patients, Ramadan fasting have beneficial effects such as lipid profile improvement and alleviation of OS (34) . It has been identified significant improvement in BMI, serum lipid profiles, and OS parameters by fasting. Asemi et al. (8) reported that Ramadan fasting in women with polycystic ovary syndrome for 4 weeks had beneficial effects on glutathione and nitric oxide levels. In those cross-sectional study on 27 patients with PCOS, it was not observed any significant effect of Ramadan fasting on glucose homeostasis parameters, lipid profile or total antioxidant capacity.
POSITIVE EFFECTS OF FASTING ON THE NERVOUS AND IMMUNE SYSTEMS
Although it is generally preferred to lose weight, other benefits of fasting can not be ignored, for example IF stimulates brain function helping to reduce the risk of neurological conditions. Fasting therapy may contribute to the treatment and prevention of chronic diseases including chronic degenerative and inflammatory diseases (29) . Fasting followed by a vegetarian diet led to improvements in rheumatoid arthritis in randomized controlled trials. Other potential health benefits are enhanced production of neurotrophic factors, decreased mitochondrial OS, general decline of signals associated with aging, and higher rates of autophagy (3, 29) . There is increasing research that ties fasting to physical and mental health. For example, participated seventy-three healthy volunteers, in a recent study demonstrated that fasting in the month of Ramadan reduces stress, anxiety, and depression (35) . In another study, no major effect was found on body composition, glucose homeostasis, or cognitive function (9) . Neither memory, executive functions, nor attention were affected by Ramadan fasting. It has also been suggested that IF induces adaptive responses in the brain and periphery that can suppress inflammation and preserve cognitive function, in an animal model of systemic bacterial infection (36) . As shown in Table 2 , IF modifies brain neurochemistry and neuronal network activity in ways that optimize brain function and peripheral energy metabolism (29) .
Fasting has been practiced for millennia, but only recently have studies begun to shed light on its role in adaptive cellular responses that reduce inflammation and oxidative damage, optimize energy metabolism, and increase cellular protection. Levels of OS and inflammation are reduced throughout the body and brain in response to IF. This may lead to positive changes that could improve learning and protect against diseases like Alzheimer's. Fasting increased circulating blood ketones, which play a vital role in shifting the structure of neural synapses to promote learning and overall brain health. Intermittent fasting has the potential to prevent and reverse chronic illnesses such as obesity, hypertension, and asthma (29) . It even shows promise for improving response to autoimmune diseases such as rheumatoid arthritis and multiple sclerosis (37) . Intermittent fasting enhances insulin sensitivity of muscle and liver cells and reduces insulin growth factor-1 (IGF-1) production. Animals given a diet that includes fasting lost weight and had lower levels of glucose, triacylglycerols, and IGF-1 (6). Fasting significantly reduces leptin, a type of pro-inflammatory cytokine that is elevated in patients with rheumatoid arthritis, type 1 diabetes, autoimmune hepatitis, and multiple sclerosis (29, 37) . By protecting cells from DNA damage, suppressing cell growth, and enhancing apoptosis of damaged cells, fasting may retard or prevent the formation and growth of cancers (29) . According to an experimental study, fasting promotes regeneration and reduces autoimmunity. Choi et al. (37) have suggested that a fasting diet is effective in ameliorating demyelination and symptoms in a murine experimental autoimmune encephalomyelitis model. Recently, Mihaylova et al. (38) showed that short-term fasting promotes intestinal stem and progenitor cell function in young and old mice by inducing robust fatty acid oxidation. They reported that fasting has many effects on the intestines, which include promoting regeneration as well as potential benefits against disease, infection, and cancer. According to Patterson et al. (6) , intermittent fasting regimens are assumed to influence metabolic regulation via effects on circadian biology, the gut microbiome, and modifiable lifestyle behaviors. Briefly, research-based molecular and clinical studies on Ramadan and other fasting methods agree that fasting has positive effects on human health (Figure 1) .
WHAT ARE THE UNDESIRABLE EFFECTS OF FASTING?
Meanwhile, it is known there are various health risks associated with both Ramadan and IF including dehydration, heartburn, high stress levels and sleep disorder (5, 39) . Also, there are some potential complications or risks associated with fasting in patients with diabetes including hypoglycemia, hyperglycemia, diabetic ketoacidosis, dehydration and thrombosis (40) . Notably, women who are pregnant or have gestational diabetes, as well as breastfeeding women and elderly people should be advised not to fast during the month of Ramadan. In this regards, patient education, regular glucose monitoring, and adjustment of treatment regimens are constantly updated to minimize adverse effects in patients with diabetes who want to fast (41) . Some studies have evaluated mood or other behavioral side effects in response to the fasting regime; a small number (in general < 15%) of participants reported negative side effects such as feeling cold, hungry, low energy, or irritable (6, 21, 39) . According to a systematic review study, the literature does not support the association of Ramadan fasting with any change in the incidence of cardiovascular disease (42) . On the other hand, there is controversy between studies about the risk of dehydration in Ramadan in developing renal stones (43) . The results of 237 patients (retrospective cross-sectional study) showed that fasting in Ramadan does not increase the risk for developing urinary tract stones compared to non-fasting months (44) . Ultimately, much remains to be learned about fasting of religious or intermittent; however, the positive findings to date serve to encourage promising our hypothesis in this paper.
CONCLUSION
Fasting practices have clear health benefits. Recent studies have shed light on the role of fasting in adaptive cellular responses that reduce oxidative damage and inflammation, optimize energy metabolism, and bolster cellular protection. While chronic fasting extends longevity in part by reprogramming metabolic and stress resistance pathways in eukaryotes, rodents have been observed to be protected by IF or PF against diabetes, heart disease, cancer and neurodegeneration. In humans, it helps to reduce obesity, CV disease, metabolic syndrome, NAFLD, and inflammatory diseases such as asthma and rheumatoid arthritis. In this brief review, we concluded that fasting can be part of a healthy potential lifestyle to promote optimal health and reduces the risk of many chronic illnesses, based on available evidence from animal and human studies. In healthy adults, there are no adverse effects of Ramadan fasting on the body, brain, or in endocrine and cognitive functions. We also conclude that fasting is a healthy and non-pharmacological means of minimizing risk factors while improving health. Although Ramadan fasting is safe for all healthy individuals, those with illnesses such as diabetes, coronary artery, and renal diseases should consult their physicians. In the light of this data, we think that fasting may have a place as an alternative or integrative treatment option in doctors' recommendations in the near future.
